The ground problem of the contemporary energy policy is the equilibrium between development or energy consumption growth and the imperative of environmental protection. Moreover, natural resources management strategy must have natural resources conservation as its main goal, not only natural resources exploitation.
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The ground problem of the contemporary energy policy is the equilibrium between development or energy consumption growth and the imperative of environmental protection. Moreover, natural resources management strategy must have natural resources conservation as its main goal, not only natural resources exploitation. This article presents the basic principles of the introduced natural resources management strategy, which incl udes energy policy changes towards energy conservation and rational energy use, environmental protection and optimization of energy industries is also included into the energy policy, as well as changes of the structure of energy use in favour of increasing energy efficiency and natural gas use in the Republic of Croatia. Large quantities of waste fluids (drilling mud, produced water, workover and completion fluids, fluids from processing units, etc.) and their associated wastes are created during everyday activities and they must be disposed of on an environmentally acceptable manner. Subsurface injection of waste fluids has proven to be and environmentally, technically and economically suitable method for the disposal of waste fluids generated during drilling oil and gas wells, and production of oil and gas. This paper describes the subsurface injection technology, the disposal formation characteristics, the waste disposal well design, the reserve mud pot closure technology used in Croatia, as well as proposes a solution for the future according to world experience.
SUBSURFACE DISPOSAL OF TECHNOLOGICAL WASTE -PRESENT

HEAT FLOW AND HYDROCARBON RESERVOIRS IN CROATIA
K. Jelic and H. Pavicic
Vertical conductive heat flow on the territory of Croatia has been determined on the basis of temperature measurements in deep exploration and production hydrocarbon wells corrected on static conditions, ground temperature measurements performed at meteorological stations, and heat conductivities of rocks calculated from interval seismic velocities. Hydrocarbon reservoirs can be associated with the positive heat flow anomalies, although, as can be seen from this paper, they are not necessarily connected with the maximum heat flow values. Heat convection by means of ground water, oil and gas migration, as well as tectonics and the appearances of rocks with different heat conductivities, are the main causes of local heat flow anomalies. The phenomenon that in many cases hydrocarbon reservoirs are located on the margins of the maximum heat flow values can be explained by the assumption of the separation of hydrocarbons within favourable traps, during the migration of fluid mixture in the geological history. Small or even negative temperature gradients in deeper intervals of the wells YC-I southeast from Bjelovar and KBNZ-IA south from Zagreb, as well as higher temperature gradients above those intervals, indicate that within the waterbearing layers there is still an active process of heat transfer by means of convection, i.e. vertical migration of ground water, which is probably a consequence of the thermosyphonic circulation along the fracture systems in formations having good thermal conductivities.
CROATIAN NORTHERN ADRIATIC IVANA GAS FIELD READY FOR DEVELOPMENT (RESERVOIR CHARACTERISTICS ANCI GAS INFLOW CONDITIONS INTO THE WELL)
M. Zelie, Z. Mlinaric and J. Jelic-Balta This paper presents the basic development phases of the offshore Ivana gas fields group, including tthe geological architecture of the reservoir, its physical characteristics, reservoir fluids and fluid flow behavior based on 3D seismic results. Special attention was dedcated to selecting the methodology for sand inflow prevention from the reservoir into the well, and for the evaluation and construction of the IPR curves, as well as to the dynamical pressure curves on the well bottom for various well prodiction conditions. Based on the 3D simulation model results the final version of the well number, and the production well type and spacing is presented.
GEOLOGICAL ASPECTS OF THERMAL AND MINERAL WATER OCCURRENCES OF NORTHWESTERN CROATIA
A. Simunie and I. Hecimovic
In the area of northwestern Croatia springs of thermal waters are much more common than the mineral and thermomineral ones. In this area thermal waters have been explored for the last twenty years by numerous boreholes, but in the paper are presented only those data which have been obtained through the projects carried out by the Geological Institute ot Zagreb. The exploration was realized through the projects "Geothermal map of the Republic of Croatia" and "Geological monographs on thermal and mineral springs of the Republic of Croatia". It was found out during the exploration that thermal water occurrences are related to certain lithostratigraphic and tectonic conditions which must be fulltilled that the waters spout out at the surtace or to be accumulated in the underground. The most important factor is the existence of deep folds containing water-bearing strata and the link of water-carriers with the areas of collection of atmospheric waters and with the zones where watercarriers reach near-surface areas. Underground circulation of waters depends strongly on the degree of crushing and karstification of carbonate rocks as a consequence of strong tectonic movements and longlasting breaks in sedimentation, i.e., the erosion.
Key words: thermal and mineral springs, tectonic and lithological controi, geothermal gradient, exploration boreholes SEISMIC INVERSION AND THE VELOCITY MODEL I. Szalyovszky At present, in order to produce the maximum in seismic data processing: 3D prestack depth migration, pressure-, porosity-, depth-, fiuid content-and lithology maps for the interpreter geologists, a reliable velocity or acoustic impedance model is needed.
Seismic inversions are the specific seismic processing methods which try to reconstruct the acoustic impedance or velocity field responsible for the generated seismic data. Most of the seismic inversion methods need some preliminary information: preliminary velocity data, stacking velocity field, borehole velocity or impedance data, stratigraphic horizon interpretation etc. Consequently, the seismic inversion methods integrate the seismic-, the borehole data and the interpretation.
After a short description of the best known inversion methods some field examples are shown to demonstrate the abilities of these specitic methods.
Key words: seismic data, acoustic impedance, inversion CRETACEOUS SOURCE ROCKS OF THE ADRIATIC OFFSHORE G. Baric and L. Cota
Cretaceous source rock sequences with good generating potential were determined in the central part of the Adriatic offshore. Layers of micritic limestone and bituminous laminated limestone contain mixtures of oilprone, types I and I I, high sultur kerogen. All the maturity parameters indicate immature to marginally mature stage of thermal transformation, resulting from extremely low geothermal gradients in the area coupled with the observed burial history. In addition to oil, biogenic gases with a predominance of inorganic compounds (C0 2 and H 2S) were recovered from the Cretaceous carbonates. The results of oil and gas analyses define the depositional environment during source rock accumulation and the subsequent thermal conditions. Key words: source rock, kerogen type, organic facies, maturity parameters, oil, bitumen, biological markers NORTHERN ADRIATIC OFFSHORE GAS FIELD IVANA (R. CROATIA)-DRILLING AND COMPLETION TECHNOLOGY M. zeue.z. Bolaric and A. Hajon This paper discussed technological solutions for: Well design and drilling, subsurface well completion, gathering and transport system including production platforms design and construction on the Northern Adriatic offshore Ivana gas field. Application of the "Batch drilling mode" is described in detail and the construction of one horizonatal gravel pack well is eleborated.
Dual well completion and the optimum efficient well number and production plaatforms' position are proposed.
NUMERICAL ANALYSIS OF BURIED PIPELINE PROTECTION AGAINST THE CONSEQUENCES OF POWER LINE INFLUENCE
B. Bencetic The consequence of joint power line/ buried pipeline right-of-way can be induced voltage on the pipeline with impermissible values at the end points of the right-of-way. One among the means of protection, applicable after installation of the utilities, is pipeline grounding at the end points of the right-of-way. This paper analyzes voltage calculation results using the numerical method on a computer for some of the usual analiytical equations used in calculations (induced electrical field on the grounding strip, influence of current leaving the grounding strip as well as pipeline leakage current, skin efect).
Key words: buried pipeline, voltage peak, inductive coupling, grounding, propogation constant, characteristic impedance. The interpretation of a 3D seismic volume in the Croatian offshore identified some gas prospects showing amplitude anomalies and strong pull-down etfects, indicating the possible presence of gas. The necessity of determining their correct geometry in depth suggested the use of a complex procedure: first the 2D pre-stack depth imaging of seventeen significant 2D lines (Tot. Km 215) to define the interval velocity field in 2D, then the creation of a velocity volume consistent with the PSDM results, and finally the 3D poststack depth migration (PoSDM) of part of the 3D volume (172 km z)
A depth tomographic approach was used to define the best possible focusing velocities while the 3D velocity volume was constructed iteratively combining the velocity maps, obtained by geostatistical tools, and the layer geometries, obtained by the iterative (layer by layer) procedure of 3D PoSDM and interpretation. The final 3D depth volume was then calibrated to the well data.
Key words: pull-down, tomography, seismic, depth domain ENVIRONMENT PROTECTION AND MERCURY CONTRO' DURING NATURAL GAS PROCESSING Z. Spirit and P.B. Stockwell Natural gas, being produced from gas fields around the globe often contains mercury, along with a large number of other harmful substances (CO z , HzS, RSH, COS, etc.).
Mercury's potentially harmful effect on humans and on the ecological system as a whole as welI as the risk regarding very sophisticated and expensive process equipment is making its removal an imperative. There's need for the highest level of removal efficiency, but also for permanent improvement and enhancement of technological and control (analytical) procedures. Key function of such enhancement is the reliable prediction of process characteristics and performances based on process stream composition (mercury content), on adsorbent properties and on the flow diagram (system properties and operating conditions), requiring the highest degree of metering results reliability.
This research was aimed to create a reliable and etficient mercury monitoring and control program during mercury removal from natural gas with sulphur impregnated activated carbon, by using very sofisticated analytical procedures and equipment.
Results of this investigation revealed that developed and adopted sampling and analytical procedures, i.e. mercury control strategy, enables appropriate characterisation of analysed system and insures reliable results for mercury content in natural gas, in saturated activated carbon as well as in process plant environment. Such a program offers a direct, very accurate and reliable introspection into dynamics, efficiency and safety of mercury removal from natural gas.
Key words: mercury, environment, gas processing
HYDROGEN-INDUCED CRACKING AND SULFIDE STRESS CRACKING OF STEELS IN THE OIL INDUSTRY M. Gojic and L. Kosec
This paper views hydrogen degradation of steels, as welI as current solutions to hydrogen problems in steels, and the selection of material including service conditions. The main chemical-physical and metalIurgical factors which effect hydrogen-induced cracking and sulphide stress cracking of steels are briefly reviewed. Also, for a given solution pH, HzS concentration and total pressure are drawn diagrams for low-allow steels where sullfide stress cracking wilI/or wilI not occur.
EXPERIMENTAL DETERMINATION OF THE PRESSURE INTENSITY INFLUENCE ON THE RECIPROCATINGF DOSING PUMPS SLIP.
A. Sestan, Z. Doliner and M. Sunic
Starting from the assumption that the accuracy of discharge of a reciprocatiing dosage pump, for a certain fluid, depends on the kinematics and hydrodynamic properties of the pump, the slip has been experimentalIy determined by varying the pressure intensity in the delivery pipe. A device for experimental testing of the reciprocating dosing pumps operation with a system for measuring and processing the measuring signals have been performed. The discharge volume, the stroke length and pressures at relevant points of the pump-pipeline system have been measured. The results of experimental determination of the slip have been presented in the form of diagrams and tables and they confirm the authors; asssumptions regarding the influence of pressure intensity on the slip of the reciprocating dosing pumps. Carbon steels and low allow steels are unsuitable for deep and sour gas and oil wells because of their high corrosion rate. To find a solution to this problem, different alloys were used, especially highly alloyed materials. Among these highly alloyed materials duplex stainless steels have an important role. The aim of metallurgical actors and corrosion resistance of duplex stainless steels.
Key words: duplex stainless steel, corrosion, microstructure, mechanical properties, stress corrosion cracking, hydrogen embritllement THE WPC/SPE PETROLEUM RESERVES DEFINITIONS VS THE OFFICIAL CROATION RESERVES ESTIMATION SYSTEM B. Jancikovic
One of the most important tasks and at the same time key problems encountered by oil companies is objective oil and gas reserves evaluation, classification and reporting. The author here discusses the new set of definitions based on 3P reserves classiification system, defined and approved by the SPE and WPC. Although the new definitions recognize current trends and accept new methods of estimation, they retain the necessary continuity with past practice as much as possible. The current Croatian system, developed on the basis of the Soviet example, is essentially different. The realationship and differences between the systems are described, as well as difficulties appearing when converting from one system to the other. The existence of two parallel systems causes conceptual and terminological misunderstandings, even in the basic conception of what "reserves" are, and chosing the appropriate term to describe them in the Croatian language. The republic of Croatia needs new official regulations of reserves classification, compatible to the set of WPC/ SPE definitions. 
